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(54) DISTRIBUTED DESIGN SUPPORT METHOD/SYSTEM 

(57)Abstract: 

PURPOSE: To facilitate the grasp of the progress 
situation of design at the time of distributed design by 
managing the design progress situation of respective 
constitution elements and displaying the design progress 
situation on the display screens of terminal equipments 
which respective designers use. 
CONSTITUTION: A design object is divided into plural 
hierarchies. When plural designers design the respective 
constitution elements of the hierarchies in parallel by a 
network 15 by using the terminals which are mutually 
connected, the design progress situations of the 
respective constitution elements are managed and the 
design progress situations are displayed on the display 
screens 16-18 of the terminal equipments which the 

respective designers use. Here, the respective constitution elements are hierarchically 
displayed in different graphics for the process types of the constitution elements. Thus, the 
present progress situation of design data is displayed as the graphic. Thus, it can easily be 
grasped which design data is in what design progress situation without making an inquiry to a 
data base. Required design data can easily be obtained and an indication error can be 
reduced. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The distributed design exchange approach characterized by what displays on the display 
screen of the terminal unit with which the object for a design is divided into two or more hierarchies, the 
design progress situation of each component manages in the distributed design exchange approach that 
two or more architects design each component of a hierarchy in parallel using the terminal unit mutually 
connected by the network, and each architect is using the design progress situation. 
[Claim 2] The distributed design exchange approach according to claim 1 characterized by displaying 
said each component hierarchical with a different graphic form for every process classification of the 
component. 

[Claim 3] The distributed design exchange approach according to claim 2 characterized by a design 
displaying the graphic form of an incomplete component in distinction from the graphic form of the 
component which the design has completed. 

[Claim 4] The distributed design exchange approach according to claim 2 characterized by 
accompanying the graphic form of the component which is [ current ] under edit, and displaying the 
graphic form in which existence of the terminal unit under current edit is shown. 
[Claim 5] The distributed design exchange approach according to claim 1 characterized by ordering the 
design data of the component through said network by directing the component displayed on said 
display screen. 

[Claim 6] The distributed design exchange approach according to claim 1 characterized by emitting 
advice to that effect to a terminal unit besides the above from said a certain terminal unit when other 
terminal units are referring to the design data of the component at the time of edit initiation / termination 
of the component of the arbitration in a certain terminal unit. 

[Claim 7] the case where other terminal units are referring to the design data of the component at the 
time of edit initiation / termination of the component of the arbitration in a certain terminal unit ~ from 
said terminal unit of a certain — said ~ others ~ a terminal unit — advice to that effect — emitting ~ 
being concerned ~ others — the distributed design exchange approach according to claim 2 characterized 
by to display the graphic form in which it is shown that the graphic form of the component which said 
terminal unit of a certain is editing on the display screen of a terminal unit was accompanied, and there 
was the advice concerned. 

[Claim 8] The distributed design exchange approach according to claim 7 characterized for the window 
which displays the content of advice by directing the graphic form in which it is shown that there was 
said advice by open Lycium chinense. 

[Claim 9] The distributed design exchange approach according to claim 2 which specifies whether the 
design data of which two or more of said hierarchies' component is used by directing the graphic form of 
the component on said display screen, and is characterized by to order the design data of the component 
which the display attribute of the this specified graphic form was changed, and was specified through a 
network in case simulation of actuation for [ said ] a design is performed in the terminal unit of 
arbitration. 
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[Claim 10] In the distributed computer-aided design to which the object for a design is divided into two 
or more hierarchies, and two or more architects design each component of a hierarchy in parallel using 
the terminal unit mutually connected by the network At least one Administrative Station which manages 
the design progress situation of each of said component by two or more architects while managing the 
design database which stores a design data, It has two or more terminal units for a design which two or 
more architects use for a design. Said Administrative Station The engineering-data-management table 
which manages the hierarchy connection relation of each of said component, and the response relation 
between the design data in said design database, and each component, The progress situation managed 
table which manages the design progress situation of the design data of each component, It has a means 
to update said progress situation managed table in the case of transfer of the design data between said 
terminal units for a design. Said terminal unit for a design Distributed computer-aided design 
characterized by having a means to display the design progress situation of each of said component on a 
display screen according to the content of said progress situation managed table, and a means to input 
setting out and update information of the content of said progress situation managed table. 
[Claim 1 1] Said progress situation managed table is distributed computer-aided design according to 
claim 10 characterized by holding the process classification and a progress status code for said every 
component. 

[Claim 12] Said progress situation managed table is distributed computer-aided design characterized by 
holding further either [ at least ] a terminal unit name while editing the design data of the component 
concerned for said every component, or a terminal unit name while referring to the design data of the 
component concerned. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] this example CAD structure-of-a-system drawing. 

[Drawing 2] The explanatory view of hierarchy data. 

[Draw ing 3] The explanatory view of hierarchy data. 

[Drawin g 4] The explanatory view of the data control of a database. 

[Drawing 5] The explanatory view of a design progress situation managed table. 

[Drawin g 6] The example of a display of a design progress situation. 

[Drawing 7] The explanatory view of the design-data activity directions by design progress situation 
display. 

[Drawing 8] The operation flow chart of a design progress situation manager. 
[Draw ing 9] The operation flow chart of a design progress situation display program. 
[Drawing 10] The operation flow chart of design progress situation display processing. 
[Drawing 11] The explanatory view of other examples of design progress situation display. 
[Drawing 12] The explanatory view of other examples of an indicator-chart form. 
[Description of Notations] 

10 Administrative Workstation 

1 1 Design Database File 

12 Design Progress Situation Managed Table 

1 3 Workstation for Design 

14 Workstation for Design 

15 Network 

16 Design Progress Situation Display Screen 

17 Design Progress Situation Display Screen 

18 Design Progress Situation Display Screen 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the means of displaying for management of the 
drawing information at the time of two or more architects doing the distributed concurrent design of a 
VLSI logic diagram, a circuit diagram, and the mask pattern by the dialogue with a computer, and 
management. 
[0002] 

[Description of the Prior Art] In the design of VLSI, since the circuit magnitude is as large as millions 
transistors, the hierarchical design is performed. Therefore, also in the CAD system which supports 
those designs, design data-hierarchy management and common management of the design data by two 
or more architects are performed. 

[0003] For example, managing the relation between drawings, or adding the fix information text which 
shows a correction good improper flag, a correction person name, a modification time, and a correction 
finish time to a design data like the publication to JP,2-48774,A, and two or more architects overlapping 
the same design data, and making it not correct is performed like a publication in a publication-number - 
310473 [ No. ] official report by including the parentage between each drawing in the directory 
information of drawing data. 
[0004] 

[Problem(s) to be Solved by the Invention] In an above-mentioned management method, although an 
architect can know what kind of layered structure an engineering-drawing side has, the input for 
retrieval is needed. For example, what kind of thing the drawing of the low order hierarchy of a certain 
drawing A has needs to make a CAD system search by using the drawing name A as a key. Moreover, 
since, as for whether it is under [ edit ] the CAD program has managed the drawing with 

other architects, it does not understand until it is going to use the drawing by the CAD system. 
Furthermore, the architect was performing management about whether the engineering-drawing side is 
carrying out the completion of a design thoroughly. For this reason, when simulation is performed 
combining other architects' design data, the architect had to manage combining the data of which 
version of which level of hierarchy data it would use, management is complicated and a mistake tended 
to happen. 

[0005] For example, in simulation, simulation is performed to a design data with a hierarchy as shows 
dra win g 3 using the hierarchy level to need. In drawi ng 3 , a drawing 30 is the top drawing of an 
arithmetic unit FU, and components ALU1 and REG1 are described by functional description. A 
drawing 3 1 is a drawing of the low order hierarchy of the component ALU 1 of a drawing 30, and 
components Al and A2 are described by functional description. A drawing 32 is the logic diagram of 
the low order hierarchy drawing of the component Al of a drawing 31, and is constituted by the logic 
symbol of AND1 and INV1 . A drawing 33 is the circuit diagram of the low order hierarchy drawing of 
INV1 of a drawing 32, and consists of MOS transistors MOS1 and MOS2. Although omitted in dra win g 
3 , it has the same layered structure as a component ALU 1 also about the component REG 1 , and has a 
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layered structure as specifically shown in drawing.2 . 

[0006] Here, when performing a simulation about the arithmetic unit FU of a drawing 30, about a 
component ALU 1, the component A2 of a drawing 31 is used as functional description, using 
functional description about the component REG 1 of a drawing 30. About the component Al of a 
drawing 31, further, it is the thing using INV1 as circuit level of a low order hierarchy's drawing 33 
further, and AND1 of a low order hierarchy's drawing 32 is replaced with what was used as logical 
level. Thus, performing simulation using an available low order hierarchy's drawing part is performed. If 
using the drawing of the hierarchy who changes with each data performs simulation on detailed level 
like circuit level, it will be because it says [ that computation time's starting for a long time and two or 
more architects' design progress are not uniform although the precision of simulation improves, and all a 
certain hierarchy's design datas have not necessarily gathered ], and will be because it is going to adopt 
the most effective simulation level about each data. 

[0007] however, the design data of the level which can be used for simulation is which conventionally — 
since the architect needed to perform that management ~ directions of data — a mistake ~ easy — there 
was a problem that the response to the newest design condition was overdue. 

[0008] The object of this invention makes easy control of the progress situation of the design at the time 
of a distributed design, and is to offer the distributed design exchange approach and system which can 
acquire immediately the information which each architect needs easily. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the distributed design 
exchange approach by this invention divides the object for a design into two or more hierarchies, the 
design progress situation of each component manages in the distributed design exchange approach that 
two or more architects design each component of a hierarchy in parallel using the terminal unit mutually 
connected by the network, and it makes display on the display screen of the terminal unit with which 
each architect is using the design progress situation. 

[0010] Preferably, it is a different graphic form for every process classification of the component, and 
said each component is displayed hierarchical. A design displays the graphic form of an incomplete 
component in distinction from the graphic form of the component which the design has completed in 
that case. Moreover, the graphic form of the component which is [ current ] under edit is accompanied, 
and the graphic form in which existence of the terminal unit under current edit is shown is displayed. 
[001 1] Moreover, it enables it to order the design data of the component through said network by 
directing the component displayed on said display screen. 

[0012] In the distributed computer-aided design to which the distributed computer-aided design by this 
invention divides the object for a design into two or more hierarchies, and two or more architects design 
each component of a hierarchy in parallel using the terminal unit mutually connected by the network At 
least one Administrative Station which manages the design progress situation of each of said component 
by two or more architects while managing the design database which stores a design data, It has two or 
more terminal units for a design which two or more architects use for a design. Said Administrative 
Station The engineering-data-management table which manages the hierarchy connection relation of 
each of said component, and the response relation between the design data in said design database, and 
each component, The progress situation managed table which manages the design progress situation of 
the design data of each component, It has a means to update said progress situation managed table in the 
case of transfer of the design data between said terminal units for a design. Said terminal unit for a 
design It is characterized by having a means to display the design progress situation of each of said 
component on a display screen according to the content of said progress situation managed table, and a 
means to input setting out and update information of the content of said progress situation managed 
table. 

[0013] Preferably, said progress situation managed table holds the process classification and a progress 
status code for said every component. 

[0014] Moreover, said progress situation managed table holds further either [ at least ] a terminal unit 
name while editing the design data of the component concerned for said every component, or a terminal 
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unit name while referring to the design data of the component concerned. 
[0015] 

[Function] The design progress situation of each design data can be held easily, without asking a 
database, since the progress situation of each design data which each architect is designing is displayed 
on the display screen of the terminal unit which each architect is using. Moreover, since the design data 
of the progress situation can be ordered and used by directing the progress situation of each displayed 
design data, the design data to need is obtained easily. Furthermore, since the actuation for an activity in 
the simulation of a design data can carry out using the display of a design progress situation, it can 
lessen a directions error. 
[0016] 

[Example] Hereafter, the example of this invention is explained according to a drawing. 
[0017] Drawing 1 shows this example CAD structure of a system. In this drawing, 10 is an 
administrative workstation (WS) and a network where in a design database file and 12 a design progress 
situation managed table, and 13 and 14 connect with the workstation for a design, and 15 connects [11] 
each workstation mutually. Here, although two workstations 13 and 14 for a design are shown for 
convenience, three or more sets can also connect. Each of workstations 10, 13, and 14 performs CAD 
programs (for example, a logic diagram edit editor, a circuit diagram edit editor, etc.) on the workstation 
concerned. Storing management of the design datas, such as a logic diagram side created by each 
workstation, is carried out by administrative workstation 10 through a network 15 at the design database 
file 1 1 in that case. Of course, by workstation 10, you may be the system which only manages by not 
editing. Moreover, although it illustrated so that it might be stored in storage with separate design 
database file 1 1 and design progress situation managed table 12, you may make it stored in the same 
storage. 

[0018] In this system, it makes it easy for each architect to hold the whole design progress situation by 
managing the design progress situation of each design data on the design progress situation managed 
table 12, and displaying the management data as design progress situations 16, 17, and 18 on the display 
screen of workstations 10, 13, and 14. 

[0019] Dra wing 2 shows the example of the design data-hierarchy structure designed by this CAD 
system. 

[0020] This drawing expresses the layered structure of a real number arithmetic unit called FU, and 
supports the example of each hierarchy drawing of drawing 3 mentioned above. An arithmetic unit FU 
consists of a drawing ALU 1 described on functional description level, and a drawing REG 1 so that 
drawin g 2 may show. ALU1 consists of the drawings Al and drawings A2 which were described on 
logic description level. REG1 consists of a drawing Rl of logic description level, and a drawing R2 
similarly. Furthermore, Al consists of the drawings INV1 and Drawings AND 1 by which circuit 
description level description was carried out. Similarly, Rl consists of the drawings INV2 and Drawings 
AND 2 of circuit description level, and R2 consists of the drawings AND 3 and Drawings AND 4 of 
circuit description level. 

[0021] The design data of each of these components is managed as a design database 1 1 on the managed 
table 46 as shown in drawing 4 . Management of the design data which includes data-hierarchy relation 
in the managed table 46 corresponding to each design data with the pointer 41 to high order hierarchy 
data, the pointer 42 to a low order hierarchy, and the pointer 43 to a design data is performed. The 
pointer 43 to a design data accesses a design data by pointing at design-data ALU45 in the design 
database file 1 1 . 

[0022] In this system, the progress situation of a design data is managed on the design progress situation 
managed table 55 (it corresponds to 12 of dra win g 1 ) further shown in drawin g 5 . 
[0023] The design data name 50, a design process 51, the design progress situation 52, the activity WS 
name 53, and the reference WS name 54 are recorded on the design progress situation managed table 55 
for every design data. Whenever it outputs and inputs data to a design database 1 1 by administrative 
workstation 10, these data are created / updated when a database manager starts a design progress 
situation manager. 
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[0024] The design process 51 of drawing 5 showed in which hierarchy level a design data would be, and 
has specified hierarchy level by description classification here. The design progress situation 52 
expresses with a code whether a design data is in what kind of design progress situation, and is 
managed. 

[0025] The code of the design progress situation 52 expresses five steps of progress situations with this 
example from '0' to '4'. It is shown that the code '0' has not created data and a code T shows that data are 
in the middle of creation. Moreover, it is shown that data have completed the code '2' and a code '3' 
shows what is current been under edit by the data in the middle of creation (it opens for someone's edit). 
Furthermore, what is been under edit now by the data which the code '4' has completed (someone opens 
for modification or version up) is shown. In case the information on whether the design was completed 
or not is stored in a design database 1 1 after editing a design data by the CAD program on each 
workstation, according to a database manager, an architect inputs it as management information. 
[0026] The activity WS name 53 records WS name which is using data now for edit, and WS name to 
which the reference WS name 54 is referring to data now for simulation is recorded. For example, the 
data of A2 of drawing 5 turn out that a configuration is data in the middle of creation of the process of 
logic description since the code of logic description' and the progress situation 52 is T. Here, supposing 
it begins the editing task of data of WS three A2, the code of a design progress situation will be 
rewritten from T to '3', and WS3 will be written in an activity WS name. Thus, the progress situation of 
each current design data is reflected in the design progress situation managed table 55. 
[0027] D rawin g 8 is a flow chart which shows the flow of processing of a design progress situation 
manager. First, I/O of a design data is judged at step 800, and if it is an input to a database, it will shift 
to step 808, otherwise, step 801. At step 801, it judges whether it is the data ejection for edit, if it is the 
data ejection for edit, it will shift to step 802, and if it is the data ejection for reference, a reference 
workstation name will be written in the design progress situation managed table 55 by step 814, and 
processing will be ended. At step 802, a current design progress status code is judged, if codes are '0' 
and '1', a design progress status code will be changed into '3' at step 803, and if it is '2', a design progress 
status code will be changed into '4' by step 804, and it will shift to step 805. At step 805, the workstation 
name used is written in the design progress situation managed table 55. At step 806, it notifies that 
judged whether a reference workstation would exist, and edit of reference data was started by the 
reference workstation by step 807 when it was, and if there is nothing, processing will be ended. 
[0028] At step 808, judging from the directions data of the architect of being the completion of a design, 
if a design data is the completion of a design, if it is not completion, it will shift to step 809 to step 812. 
a design progress status code current at step 809 ~ investigating — a code ~ '3' ~ if it becomes ~ step 
811— shifting ~ a code ~ '4' — if it becomes, a design data will be stored as data of a new version by 
step 810, and it will progress to step 81 1. A current design progress status code is changed into '2' at step 
81 1 . At step 812, it notifies that judged whether a reference workstation would exist, and edit of 
reference data was completed to the reference workstation by step 813 when it was, and if there is 
nothing, processing will be ended. 

[0029] Drawing 6 shows the example of a graphic display of the design progress situation displayed by 
the design progress situation display program of each workstation on Screen 66 of each workstation 
using the data of the design progress situation managed table 55 ( drawing 5 ). 

[0030] In drawin g 6 , the graphic form 60 which expresses a data name 61 and a process in the design 
progress situation display window 67 expresses one design data, and the polygonal line 62 showing 
hierarchical relationship shows the relation between each data. Here, the graphic form showing a process 
is displayed on it, applying hatching 63 in the case of the data in the middle of a design. Moreover, the 
graphic form 64 and the workstation name 65 which show that edit is performed are displayed on the 
data to which edit is performed by other workstations. Whenever this design progress situation display 
changes a design progress situation, it is updated by the design progress situation display program, and 
the newest design progress situation is always displayed. 

[003 1] In addition, when there is advice from other workstations, you may make it display the graphic 
form 1 10 in which it is shown that there was advice along with the workstation which emitted advice, as 
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shown in drawing I i . In the cursor 111 directed with a mouse etc., in piles, by pressing a mouse button, 
a new window is opened by the graphic form 110 and the content of advice can be displayed on it in the 
window. 

[0032] Drawing 7 shows the example of a display at the time of directing of which hierarchy data are 
used as a design data for simulation. 

[0033] Data are directed by laying on top of the graphic form 71 showing the process of a design data 
which needs first the cursor 70 operated with pointing input devices, such as a mouse, at the time of the 
design-data activity for simulation, and pressing a mouse button. The directed data show that 
highlighting of the graphic form of the data was carried out, and it was directed. In drawin g 7 , the 
dotted line is expressing highlighting. When the displayed data are editing at this time, a warning 
message is displayed on a bottom of screen. Next, each design data to data 71, 72, 73, 74, and 75 which 
directed cursor to the data copy command 76 of a command menu 77 from the top FU by pressing a 
mouse button in piles by carrying out by repeating the above-mentioned actuation to the data to need is 
COPY(ed) in a self-workstation, and becomes usable because of simulation from a design database 1 1 . 
[0034] Dra wing 9 is a flow chart which shows the flow of processing of a design progress situation 
display program in which it operates by each workstation. Auto-boot of this design progress situation 
display program is carried out by OS by each workstation at the time of workstation starting, and it 
operates continuously till a halt of a workstation. 

[0035] In drawin g 9 , first, at step 900, it judges whether the design progress situation managed table 55 
was updated, and if there is modification, if there is nothing, it will shift to step 901 to step 904. The first 
decision after program starting of step 900 is judged to be "those with updating." At step 901, the data of 
the design progress situation managed table 55 are incorporated. At step 902, the design progress 
situation display already displayed is eliminated. A design progress situation is expressed as step 903 on 
a screen using the data of step 901 . At step 904, if whether the carbon button of a mouse was pushed 
judges, it is pushed all over the design progress situation display screen and it is not pushed on step 905, 
it returns to step 900 again. At step 905, it judges whether the copy command in a menu was directed 
from the input coordinate value of a mouse, and if it is copy command directions, and there is nothing, it 
will progress to step 909 to step 906. At step 906, it judges whether the graphic form of a design data 
was directed with the mouse, if it is directions of a design data, it will progress to step 907, otherwise, it 
returns to step 900. At step 907, highlighting of the graphic form of the design data which set 
information to ejection and the table for copy, and was directed by step 908 in the directed design data 
name is carried out. At step 909, all the design datas currently recorded on the table for copy are cop 
(ied) on a self- workstation from a database. When the design data which cop(ies) at this time is already 
editing by other workstations, warning of editing into a bottom of screen is displayed. At step 910, 
highlighting of the design data which copy from a database ended is usually returned to a display, and it 
returns to step 900. 

[0036] Drawing 10 is that of the processing flow chart of step 903 of drawing 9 . 
[0037] First, design data-hierarchy structure data are incorporated from the design database 1 1 of the 
administrative workstation 10, the display position of each indicative data in a design progress situation 
display screen ( drawing 6 ) is computed, and the polygonal line 62 showing the hierarchical relationship 
between each data is expressed as step 1001. At step 1002, one design progress situation data is 
incorporated from the design progress situation managed table 55. At step 1003, according to the 
process of the incorporated design progress situation data, if it is functional description and is logic 
description in step 1004, if it is a circuit description, it will shift to step 1005 to step 1006. At step 1004, 
by the design progress status code, if codes are 2 and 4, and codes are 0, 1, and 3, it will progress to step 
1007 to step 1008. At step 1007, the graphic form and data name showing a functional description 
process are displayed on the display position computed at step 1001, and it shifts to step 1013. While 
displaying the graphic form which expresses a functional description process with step 1008 like step 
1007, applying hatching, a data name is displayed and it shifts to step 1013. 

[0038] When a process is logic description at step 1003, if codes are 2 and 4, and codes are 0, 1, and 3, 
at step 1005, it will progress to step 1009 by the design progress status code to step 1010. At step 1009, 
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the graphic form and data name showing a logic description process are displayed on the display 
position computed at step 1001, and it shifts to step 1013. While displaying the graphic form which 
expresses a logic description process with step 1010 like step 1009, applying hatching, a data name is 
displayed, and it shifts to step 1013. 

[0039] When a process is a circuit description at step 1003, if codes are 2 and 4, and codes are 0, 1, and 
3, at step 1006, it will progress to step 1011 by the design progress status code to step 1012. At step 
101 1, the graphic form and data name showing a circuit description process are displayed on the display 
position computed at step 1001, and it shifts to step 1013. While displaying the graphic form which 
expresses a circuit description process with step 1012 like step 1011, applying hatching, a data name is 
displayed, and it shifts to step 1013. 

[0040] The graphic form which judges whether there is WS currently used for edit of a design data, and 
expresses Activity WS with step 1013 by step 1014 if it is, and an activity WS name are displayed based 
on the display position computed at step 1001, and it progresses to step 1015. If there is no activity WS, 
it will shift to step 1015 promptly. At step 1015, it judges whether all the data of the design progress 
situation managed table 55 were processed, and if it is not processing termination, if it is return and 
termination, processing will be ended to step 1002. 

[0041] In the above-mentioned example, although the design progress situation managed table 55 was 
given to the administrative workstation 10, the same design progress situation managed table as all 
workstations can also be given and managed. 

[0042] Moreover, although it was shown that it is in the middle of a design by carrying out hatching of 
the graphic form which expresses the data to the data in the middle of a design, as shown in this drawing 
(c), it may be made for a graphic form configuration to be replaced with like drawing 12 (a), or to 
change some bows of a graphic form, as shown in this drawing (b), or to perform hatching to some 
graphic forms. Or the foreground color of a graphic form is also changeable. Furthermore, it is also 
possible to control extent of the field which inputs the completeness of a design from an architect for the 
numeric value of percent, displays the percent value 120 as shown in this drawing (d), or performs 
extent of change of the graphic form configuration of this drawing (a), extent of line -type modification 
of some graphic forms of this drawing (b), or hatching of this drawing (c) according to the percent value 
of the completeness of a design. 
[0043] 

[Effect of the Invention] Which design data is in what kind of design progress situation can take control 
easily, without according to this invention, asking a database, since the current progress situation of a 
design data is displayed as a graphic form. Moreover, since the actuation for an activity in the simulation 
of a design data can carry out using the display of a design progress situation, it can lessen a directions 
error. 
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DRAWINGS 



[Drawin g 1] 
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[Drawing 12] 
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[Drawing.3] 
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JPO and NCIPI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Which design data is in what kind of design progress situation can take control 
easily, without according to this invention, asking a database, since the current progress situation of a 
design data is displayed as a graphic form. Moreover, since the actuation for an activity in the simulation 
of a design data can carry out using the display of a design progress situation, it can lessen a directions 
error. 
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EXAMPLE 



[Example] Hereafter, the example of this invention is explained according to a drawing. 
[0017] Dra win g 1 shows this example CAD structure of a system. In this drawing, 10 is an 
administrative workstation (WS) and a network where in a design database file and 12 a design progress 
situation managed table, and 13 and 14 connect with the workstation for a design, and 15 connects [11] 
each workstation mutually. Here, although two workstations 13 and 14 for a design are shown for 
convenience, three or more sets can also connect. Each of workstations 10, 13, and 14 performs CAD 
programs (for example, a logic diagram edit editor, a circuit diagram edit editor, etc.) on the workstation 
concerned. Storing management of the design datas, such as a logic diagram side created by each 
workstation, is carried out by administrative workstation 10 through a network 15 at the design database 
file 1 1 in that case. Of course, by workstation 10, you may be the system which only manages by not 
editing. Moreover, although it illustrated so that it might be stored in storage with separate design 
database file 1 1 and design progress situation managed table 12, you may make it stored in the same 
storage. 

[0018] In this system, it makes it easy for each architect to hold the whole design progress situation by 
managing the design progress situation of each design data on the design progress situation managed 
table 12, and displaying the management data as design progress situations 16, 17, and 18 on the display 
screen of workstations 10, 13, and 14. 

[0019] Dr awing 2 shows the example of the design data-hierarchy structure designed by this CAD 
system. 

[0020] This drawing expresses the layered structure of a real number arithmetic unit called FU, and 
supports the example of each hierarchy drawing of drawing 3 mentioned above. An arithmetic unit FU 
consists of a drawing ALU 1 described on functional description level, and a drawing REG 1 so that 
drawing 2 may show. ALU1 consists of the drawings Al and drawings A2 which were described on 
logic description level. REG1 consists of a drawing Rl of logic description level, and a drawing R2 
similarly. Furthermore, Al consists of the drawings INV1 and Drawings AND 1 by which circuit 
description level description was carried out. Similarly, Rl consists of the drawings INV2 and Drawings 
AND 2 of circuit description level, and R2 consists of the drawings AND 3 and Drawings AND 4 of 
circuit description level. 

[0021] The design data of each of these components is managed as a design database 1 1 on the managed 
table 46 as shown in drawin g 4 . Management of the design data which includes data-hierarchy relation 
in the managed table 46 corresponding to each design data with the pointer 41 to high order hierarchy 
data, the pointer 42 to a low order hierarchy, and the pointer 43 to a design data is performed. The 
pointer 43 to a design data accesses a design data by pointing at design-data ALU45 in the design 
database file 1 1 . 

[0022] In this system, the progress situation of a design data is managed on the design progress situation 
managed table 55 (it corresponds to 12 of drawing 1 ) further shown in drawing 5 . 
[0023] The design data name 50, a design process 51, the design progress situation 52, the activity WS 
name 53, and the reference WS name 54 are recorded on the design progress situation managed table 55 
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for every design data. Whenever it outputs and inputs data to a design database 1 1 by administrative 
workstation 10, these data are created / updated when a database manager starts a design progress 
situation manager. 

[0024] The design process 5 1 of drawing 5 showed in which hierarchy level a design data would be, and 
has specified hierarchy level by description classification here. The design progress situation 52 
expresses with a code whether a design data is in what kind of design progress situation, and is 
managed. 

[0025] The code of the design progress situation 52 expresses five steps of progress situations with this 
example from '0' to '4'. It is shown that the code '0' has not created data and a code T shows that data are 
in the middle of creation. Moreover, it is shown that data have completed the code '2' and a code '3' 
shows what is current been under edit by the data in the middle of creation (it opens for someone's edit). 
Furthermore, what is been under edit now by the data which the code '4' has completed (someone opens 
for modification or version up) is shown. In case the information on whether the design was completed 
or not is stored in a design database 1 1 after editing a design data by the CAD program on each 
workstation, according to a database manager, an architect inputs it as management information. 
[0026] The activity WS name 53 records WS name which is using data now for edit, and WS name to 
which the reference WS name 54 is referring to data now for simulation is recorded. For example, the 
data of A2 of drawing 5 turn out that a configuration is data in the middle of creation of the process of 
logic description since the code of 'logic description' and the progress situation 52 is T. Here, supposing 
it begins the editing task of data of WS three A2, the code of a design progress situation will be 
rewritten from T to '3', and WS3 will be written in an activity WS name. Thus, the progress situation of 
each current design data is reflected in the design progress situation managed table 55. 
[0027] Drawing 8 is a flow chart which shows the flow of processing of a design progress situation 
manager. First, I/O of a design data is judged at step 800, and if it is an input to a database, it will shift 
to step 808, otherwise, step 801. At step 801, it judges whether it is the data ejection for edit, if it is the 
data ejection for edit, it will shift to step 802, and if it is the data ejection for reference, a reference 
workstation name will be written in the design progress situation managed table 55 by step 814, and 
processing will be ended. At step 802, a current design progress status code is judged, if codes are '0' 
and T, a design progress status code will be changed into '3' at step 803, and if it is '2', a design progress 
status code will be changed into '4' by step 804, and it will shift to step 805. At step 805, the workstation 
name used is written in the design progress situation managed table 55. At step 806, it notifies that 
judged whether a reference workstation would exist, and edit of reference data was started by the 
reference workstation by step 807 when it was, and if there is nothing, processing will be ended. 
[0028] At step 808, judging from the directions data of the architect of being the completion of a design, 
if a design data is the completion of a design, if it is not completion, it will shift to step 809 to step 812. 
a design progress status code current at step 809 — investigating ~ a code ~ '3' ~ if it becomes ~ step 
811— shifting ~ a code ~ '4' — if it becomes, a design data will be stored as data of a new version by 
step 810, and it will progress to step 81 1. A current design progress status code is changed into '2' at step 
81 1 . At step 812, it notifies that judged whether a reference workstation would exist, and edit of 
reference data was completed to the reference workstation by step 813 when it was, and if there is 
nothing, processing will be ended. 

[0029] Dra win g 6 shows the example of a graphic display of the design progress situation displayed by 
the design progress situation display program of each workstation on Screen 66 of each workstation 
using the data of the design progress situation managed table 55 ( drawin g 5 ). 

[0030] In drawin g 6 , the graphic form 60 which expresses a data name 61 and a process in the design 
progress situation display window 67 expresses one design data, and the polygonal line 62 showing 
hierarchical relationship shows the relation between each data. Here, the graphic form showing a process 
is displayed on it, applying hatching 63 in the case of the data in the middle of a design. Moreover, the 
graphic form 64 and the workstation name 65 which show that edit is performed are displayed on the 
data to which edit is performed by other workstations. Whenever this design progress situation display 
changes a design progress situation, it is updated by the design progress situation display program, and 
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the newest design progress situation is always displayed. 

[0031] In addition, when there is advice from other workstations, you may make it display the graphic 
form 1 10 in which it is shown that there was advice along with the workstation which emitted advice, as 
shown in drawing 1 1 . In the cursor 111 directed with a mouse etc., in piles, by pressing a mouse button, 
a new window is opened by the graphic form 110 and the content of advice can be displayed on it in the 
window. 

[0032] Drawin g 7 shows the example of a display at the time of directing of which hierarchy data are 
used as a design data for simulation. 

[0033] Data are directed by laying on top of the graphic form 71 showing the process of a design data 
which needs first the cursor 70 operated with pointing input devices, such as a mouse, at the time of the 
design-data activity for simulation, and pressing a mouse button. The directed data show that 
highlighting of the graphic form of the data was carried out, and it was directed. In drawin g 7 , the 
dotted line is expressing highlighting. When the displayed data are editing at this time, a warning 
message is displayed on a bottom of screen. Next, each design data to data 71, 72, 73, 74, and 75 which 
directed cursor to the data copy command 76 of a command menu 77 from the top FU by pressing a 
mouse button in piles by carrying out by repeating the above-mentioned actuation to the data to need is 
COPY(ed) in a self-workstation, and becomes usable because of simulation from a design database 1 1 . 
[0034] Drawing 9 is a flow chart which shows the flow of processing of a design progress situation 
display program in which it operates by each workstation. Auto-boot of this design progress situation 
display program is carried out by OS by each workstation at the time of workstation starting, and it 
operates continuously till a halt of a workstation. 

[0035] In dra win g 9 , first, at step 900, it judges whether the design progress situation managed table 55 
was updated, and if there is modification, if there is nothing, it will shift to step 901 to step 904. The first 
decision after program starting of step 900 is judged to be "those with updating." At step 901, the data of 
the design progress situation managed table 55 are incorporated. At step 902, the design progress 
situation display already displayed is eliminated. A design progress situation is expressed as step 903 on 
a screen using the data of step 901 . At step 904, if whether the carbon button of a mouse was pushed 
judges, it is pushed all over the design progress situation display screen and it is not pushed on step 905, 
it returns to step 900 again. At step 905, it judges whether the copy command in a menu was directed 
from the input coordinate value of a mouse, and if it is copy command directions, and there is nothing, it 
will progress to step 909 to step 906. At step 906, it judges whether the graphic form of a design data 
was directed with the mouse, if it is directions of a design data, it will progress to step 907, otherwise, it 
returns to step 900. At step 907, highlighting of the graphic form of the design data which set 
information to ejection and the table for copy, and was directed by step 908 in the directed design data 
name is carried out. At step 909, all the design datas currently recorded on the table for copy are cop 
(ied) on a self- workstation from a database. When the design data which cop(ies) at this time is already 
editing by other workstations, warning of editing into a bottom of screen is displayed. At step 910, 
highlighting of the design data which copy from a database ended is usually returned to a display, and it 
returns to step 900. 

[0036] Drawing 10 is that of the processing flow chart of step 903 of drawing. 9 . 
[0037] First, design data-hierarchy structure data are incorporated from the design database 1 1 of the 
administrative workstation 10, the display position of each indicative data in a design progress situation 
display screen ( drawin g 6 ) is computed, and the polygonal line 62 showing the hierarchical relationship 
between each data is expressed as step 1001. At step 1002, one design progress situation data is 
incorporated from the design progress situation managed table 55. At step 1003, according to the 
process of the incorporated design progress situation data, if it is functional description and is logic 
description in step 1004, if it is a circuit description, it will shift to step 1005 to step 1006. At step 1004, 
by the design progress status code, if codes are 2 and 4, and codes are 0, 1, and 3, it will progress to step 
1007 to step 1008. At step 1007, the graphic form and data name showing a functional description 
process are displayed on the display position computed at step 1001, and it shifts to step 1013. While 
displaying the graphic form which expresses a functional description process with step 1008 like step 
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1007, applying hatching, a data name is displayed and it shifts to step 1013. 

[0038] When a process is logic description at step 1003, if codes are 2 and 4, and codes are 0, 1, and 3, 
at step 1005, it will progress to step 1009 by the design progress status code to step 1010. At step 1009, 
the graphic form and data name showing a logic description process are displayed on the display 
position computed at step 1001, and it shifts to step 1013. While displaying the graphic form which 
expresses a logic description process with step 1010 like step 1009, applying hatching, a data name is 
displayed, and it shifts to step 1013. 

[0039] When a process is a circuit description at step 1003, if codes are 2 and 4, and codes are 0, 1, and 
3, at step 1006, it will progress to step 1011 by the design progress status code to step 1012. At step 
101 1, the graphic form and data name showing a circuit description process are displayed on the display 
position computed at step 1001, and it shifts to step 1013. While displaying the graphic form which 
expresses a circuit description process with step 1012 like step 1011, applying hatching, a data name is 
displayed, and it shifts to step 1013. 

[0040] The graphic form which judges whether there is WS currently used for edit of a design data, and 
expresses Activity WS with step 1013 by step 1014 if it is, and an activity WS name are displayed based 
on the display position computed at step 1001, and it progresses to step 1015. If there is no activity WS, 
it will shift to step 1015 promptly. At step 1015, it judges whether all the data of the design progress 
situation managed table 55 were processed, and if it is not processing termination, if it is return and 
termination, processing will be ended to step 1002. 

[0041] In the above-mentioned example, although the design progress situation managed table 55 was 
given to the administrative workstation 10, the same design progress situation managed table as all 
workstations can also be given and managed. 

[0042] Moreover, although it was shown that it is in the middle of a design by carrying out hatching of 
the graphic form which expresses the data to the data in the middle of a design, as shown in this drawing 
(c), it may be made for a graphic form configuration to be replaced with like drawing 12 (a), or to 
change some bows of a graphic form, as shown in this drawing (b), or to perform hatching to some 
graphic forms. Or the foreground color of a graphic form is also changeable. Furthermore, it is also 
possible to control extent of the field which inputs the completeness of a design from an architect for the 
numeric value of percent, displays the percent value 120 as shown in this drawing (d), or performs 
extent of change of the graphic form configuration of this drawing (a), extent of line -type modification 
of some graphic forms of this drawing (b), or hatching of this drawing (c) according to the percent value 
of the completeness of a design. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned object, the distributed design 
exchange approach by this invention divides the object for a design into two or more hierarchies, the 
design progress situation of each component manages in the distributed design exchange approach that 
two or more architects design each component of a hierarchy in parallel using the terminal unit mutually 
connected by the network, and it makes display on the display screen of the terminal unit with which 
each architect is using the design progress situation. 

[0010] Preferably, it is a different graphic form for every process classification of the component, and 
said each component is displayed hierarchical. A design displays the graphic form of an incomplete 
component in distinction from the graphic form of the component which the design has completed in 
that case. Moreover, the graphic form of the component which is [ current ] under edit is accompanied, 
and the graphic form in which existence of the terminal unit under current edit is shown is displayed. 
[001 1] Moreover, it enables it to order the design data of the component through said network by 
directing the component displayed on said display screen. 

[0012] In the distributed computer-aided design to which the distributed computer-aided design by this 
invention divides the object for a design into two or more hierarchies, and two or more architects design 
each component of a hierarchy in parallel using the terminal unit mutually connected by the network At 
least one Administrative Station which manages the design progress situation of each of said component 
by two or more architects while managing the design database which stores a design data, It has two or 
more terminal units for a design which two or more architects use for a design. Said Administrative 
Station The engineering-data-management table which manages the hierarchy connection relation of 
each of said component, and the response relation between the design data in said design database, and 
each component, The progress situation managed table which manages the design progress situation of 
the design data of each component, It has a means to update said progress situation managed table in the 
case of transfer of the design data between said terminal units for a design. Said terminal unit for a 
design It is characterized by having a means to display the design progress situation of each of said 
component on a display screen according to the content of said progress situation managed table, and a 
means to input setting out and update information of the content of said progress situation managed 
table. 

[0013] Preferably, said progress situation managed table holds the process classification and a progress 
status code for said every component. 

[0014] Moreover, said progress situation managed table holds further either [ at least ] a terminal unit 
name while editing the design data of the component concerned for said every component, or a terminal 
unit name while referring to the design data of the component concerned. 
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OPERATION 



[Function] The design progress situation of each design data can be held easily, without asking a 
database, since the progress situation of each design data which each architect is designing is displayed 
on the display screen of the terminal unit which each architect is using. Moreover, since the design data 
of the progress situation can be ordered and used by directing the progress situation of each displayed 
design data, the design data to need is obtained easily. Furthermore, since the actuation for an activity in 
the simulation of a design data can carry out using the display of a design progress situation, it can 
lessen a directions error. 
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PRIOR ART 



[Description of the Prior Art] In the design of VLSI, since the circuit magnitude is as large as millions 
transistors, the hierarchical design is performed. Therefore, also in the CAD system which supports 
those designs, design data-hierarchy management and common management of the design data by two 
or more architects are performed. 

[0003] For example, managing the relation between drawings, or adding the fix information text which 
shows a correction good improper flag, a correction person name, a modification time, and a correction 
finish time to a design data like the publication to JP,2-48774,A, and two or more architects overlapping 
the same design data, and making it not correct is performed like a publication in a publication-number - 
310473 [ No. ] official report by including the parentage between each drawing in the directory 
information of drawing data. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the means of displaying for management of the 
drawing information at the time of two or more architects doing the distributed concurrent design of a 
VLSI logic diagram, a circuit diagram, and the mask pattern by the dialogue with a computer, and 
management. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In an above-mentioned management method, although an 
architect can know what kind of layered structure an engineering-drawing side has, the input for 
retrieval is needed. For example, what kind of thing the drawing of the low order hierarchy of a certain 
drawing A has needs to make a CAD system search by using the drawing name A as a key. Moreover, 
since, as for whether it is under [ edit ] the CAD program has managed the drawing with 

other architects, it does not understand until it is going to use the drawing by the CAD system. 
Furthermore, the architect was performing management about whether the engineering-drawing side is 
carrying out the completion of a design thoroughly. For this reason, when simulation is performed 
combining other architects' design data, the architect had to manage combining the data of which 
version of which level of hierarchy data it would use, management is complicated and a mistake tended 
to happen. 

[0005] For example, in simulation, simulation is performed to a design data with a hierarchy as shows 
drawing 3 using the hierarchy level to need. In drawing 3 , a drawing 30 is the top drawing of an 
arithmetic unit FU, and components ALU1 and REG1 are described by functional description. A 
drawing 3 1 is a drawing of the low order hierarchy of the component ALU 1 of a drawing 30, and 
components Al and A2 are described by functional description. A drawing 32 is the logic diagram of 
the low order hierarchy drawing of the component Al of a drawing 31, and is constituted by the logic 
symbol of AND1 and INV1 . A drawing 33 is the circuit diagram of the low order hierarchy drawing of 
INV1 of a drawing 32, and consists of MOS transistors MOS1 and MOS2. Although omitted in drawing 
3 , it has the same layered structure as a component ALU 1 also about the component REG 1 , and has a 
layered structure as specifically shown in drawin g 2 . 

[0006] Here, when performing a simulation about the arithmetic unit FU of a drawing 30, about a 
component ALU 1 , the component A2 of a drawing 3 1 is used as functional description, using 
functional description about the component REG 1 of a drawing 30. About the component Al of a 
drawing 31, further, it is the thing using INV1 as circuit level of a low order hierarchy's drawing 33 
further, and AND1 of a low order hierarchy's drawing 32 is replaced with what was used as logical 
level. Thus, performing simulation using an available low order hierarchy's drawing part is performed. If 
using the drawing of the hierarchy who changes with each data performs simulation on detailed level 
like circuit level, it will be because it says [ that computation time's starting for a long time and two or 
more architects' design progress are not uniform although the precision of simulation improves, and all a 
certain hierarchy's design datas have not necessarily gathered ], and will be because it is going to adopt 
the most effective simulation level about each data. 

[0007] however, the design data of the level which can be used for simulation is which conventionally — 
since the architect needed to perform that management — directions of data — a mistake ~ easy — there 
was a problem that the response to the newest design condition was overdue. 

[0008] The object of this invention makes easy control of the progress situation of the design at the time 
of a distributed design, and is to offer the distributed design exchange approach and system which can 
acquire immediately the information which each architect needs easily. 



://www4.ipdl.ncipi.go.ip/cgi-bin/tran web 



6/22/2006 



JP,05-073630,A [TECHNICAL PROBLEM] Page 2 of 2 



[Translation done.] 



://www4.ipdl.ncipi.go.ip/cgi-bin/tran web 



6/22/2006 



